and control computers to tell them 
which satellites to track. 

To help prevent Ku-band irradiation 
of the Earth, TTaGS accepts input from 
the user about horizon tolerance and ac- 
cordingly restricts activation and effects 
deactivation of the transmitter. TTaGS 
can be modified easily to enable track- 
ing of additional satellites and for such 
other tasks as reading Sun-rise/ set tables 
to generate commands to point the solar 
photovoltaic arrays of the International 
Space Station at the Sun. 

This program was written by Dan E. Jack- 
son of Barrios Technology for Johnson Space 
Center. For further information, contact the 
Johnson Commercial Technology Office at 
(281) 483-3809. MSC-23588-1 


® PPM Receiver Implemented 
in Software 

A computer program has been written 
as a tool for developing optical pulse-po- 
sition-modulation (PPM) receivers in 
which photodetector outputs are fed to 
analog-to-digital converters (ADCs) and 
all subsequent signal processing is per- 
formed digitally. The program can be 
used, for example, to simulate an all-dig- 
ital version of the PPM receiver de- 
scribed in “Parallel Processing of Broad- 
Band PPM Signals” (NPO-40711), which 
appears elsewhere in this issue of NASA 
Tech Briefs. The program can also be 
translated into a design for digital PPM- 
receiver hardware. 

The most notable innovation embod- 
ied in the software and the underlying 
PPM-reception concept is a digital pro- 
cessing subsystem that performs syn- 
chronization of PPM time slots, even 
though the digital processing is, itself, 
asynchronous in the sense that no at- 
tempt is made to synchronize it with the 
incoming optical signal a priori and 
there is no feedback to analog signal- 
processing subsystems or ADCs. Func- 
tions performed by the software receiver 
include time-slot synchronization, sym- 
bol synchronization, coding preprocess- 
ing, and diagnostic functions. The pro- 
gram is written in the MATLAB® and 
Simulink® software system. The software 
receiver is highly parameterized and, 
hence, programmable: for example, 
slot- and symbol-synchronization filters 
have programmable bandwidths. 

This program was written by Andrew Gray, 
Edward Kang, Norman Lay, Victor Vilnrot- 
ter, Meera Srinivasan, and Clement Lee of 
Caltech for NASA’s Jet Propulsion Laboratory. 

In accordance with Public Law 96-517, 


the contractor has elected to retain title, to this 
invention. Inquiries concerning rights for its 
commercial use should be addressed to: 

Innovative Technology Assets Management 

JPL 

Mail Stop 202-233 
4800 Oak Grove Drive 
Pasadena, CA 91109-8099 
E-mail: iaoffice@jpl.nasa.gov 
Refer to NPO-407 12, volume and number 
of this NASA Tech Briefs issue, and the 
page number. 


fat Tropospheric Emission 
Spectrometer Product File 
Readers 

TES Product File Reader software ex- 
tracts data from publicly available Tro- 
pospheric Emission Spectrometer (TES) 
HDF (Hierarchical Data Format) prod- 
uct data files using publicly available for- 
mat specifications for scientific analysis 
in IDL (interactive data language). In 
this innovation, the software returns data 
fields as simple arrays for a given file. A 
file name is provided, and the contents 
are returned as simple IDL variables. 

This work was done by Brendan M. Fisher 
of Caltech for NASA’s Jet Propulsion Labora- 
tory. For more information, see http:// 
tes.jpl. nasa.gov/. 

This software is available for commercial li- 
censing. Please contact Karina Edmonds of 
the California Institute of Technology at 
(626) 395-2322. Refer to NPO-47000. 


Reporting Differences Be- 
tween Spacecraft Sequence 
Files 

A suite of computer programs, called 
“seq diff suite,” reports differences be- 
tween the products of other computer 
programs involved in the generation of 
sequences of commands for spacecraft. 
These products consist of files of several 
types: replacement sequence of events 
(RSOE) , DSN keyword file [DKF 
(wherein “DSN” signifies “Deep Space 
Network)], spacecraft activities se- 
quence file (SASF), spacecraft sequence 
file (SSF), and station allocation file 
(SAF). These products can include line 
numbers, request identifications, and 
other pieces of information that are not 
relevant when generating command se- 
quence products, though these fields 
can result in the appearance of many 
changes to the files, particularly when 
using the UNIX diff command to in- 
spect file differences. The outputs of 


prior software tools for reporting differ- 
ences between such products include 
differences in these non-relevant pieces 
of information. 

In contrast, seq diff suite removes the 
fields containing the irrelevant pieces of 
information before processing to extract 
differences, so that only relevant differ- 
ences are reported. Thus, seq diff suite is 
especially useful for reporting changes 
between successive versions of the vari- 
ous products and in particular flagging 
difference in fields relevant to the se- 
quence command generation and re- 
view process. 

This program was written by Teerapat 
Khanampompan, Roy E. Gladden, and For- 
est W. Fisher of Caltech for NASA’s Jet Propul- 
sion Laboratory. 

This software is available for commercial li- 
censing. Please contact Karina Edmonds of 
the California Institute of Technology at 
(626) 395-2322. Refer to NPO-45438. ' 


@ Coordinating “Execute” 

Data for ISS and Space 
Shuttle 

The Joint Execute Package Devel- 
opment and Integration tool is a Web 
utility program that provides an inte- 
grated capability to generate and man- 
age messages and “execute” package 
data for members of a space shuttle and 
the International Space Station (ISS). 
(An “execute” package consists of flight 
plans, short-term plans, procedure up- 
dates, data needed to operate the 
space-shuttle and ISS systems, in-flight 
maintenance procedures, inventory- 
stowage data, software upgrades, flight 
notes, scripts for publicized events, and 
other instructions.) This program is a 
third-generation “execute”-package 
Web tool, built on experience gained 
from two programs used previously to 
support realtime operations. 

This program provides integration 
and synchronization between the space- 
shuttle and ISS teams during joint oper- 
ations. Hundreds of messages per week 
must be uplinked as “joint” messages; 
that is, messages for crewmembers of 
both spacecraft. The program includes 
configuration-management compo- 
nents that ensure that the same mes- 
sage goes to both crews and spacecraft, 
effectively eliminating the potential for 
error in manual direction of messages. 
The program also controls the format 
and layout of the crews’ Web pages, en- 
suring consistency between uplinks. If 
the crews’ Web pages were edited man- 
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ually, hyperlink and formatting errors 
would be common. 

This program was written by Greg Whitney 
of Johnson Space Center, David Melendrez of 
Barrios Technology, and Jason Hadlock of 
United Space Alliance. MSC-23601-1 


$ Database for Safety- 
Oriented Tracking of 
Chemicals 

SafetyChem is a computer program 
that maintains a relational database for 
tracking chemicals and associated haz- 
ards at Johnson Space Center (JSC) by 
use of a Web-based graphical user inter- 
face. The SafetyChem database is accessi- 
ble to authorized users via a JSC intranet. 


All new chemicals pass through a safety 
office, where information on hazards, re- 
quired personal protective equipment 
(PPE) , fire-protection warnings, and tar- 
get organ effects (TOEs) is extracted 
from material safety data sheets (MSDSs) 
and recorded in the database. 

The database facilitates real-time man- 
agement of inventory with attention to 
such issues as stability, shelf life, reduc- 
tion of waste through transfer of unused 
chemicals to laboratories that need them, 
quantification of chemical wastes, and 
identification of chemicals for which dis- 
posal is required. Upon searching the 
database for a chemical, the user receives 
information on physical properties of the 
chemical, hazard warnings, required 
PPE, a link to the MSDS, and references 


to the applicable International Standards 
Organization (ISO) 9000 standard work 
instructions and the applicable job haz- 
ard analysis. Also, to reduce the labor 
hours needed to comply with reporting 
requirements of the Occupational Safety 
and Health Administration, the data can 
be direcdy exported into the JSC haz- 
ardous-materials database. 

This program was written by Jacob Stump, 
Sandra Can; Debrah Plumlee, Andy Slater, 
Thomas M. Samson, and Toby L. Holowaty 
of Wyle Laboratories and Darren Skeete, 
Mary Alice Haenz, Scot Hershman, and 
Pushpa Raviprakash of Science Applications 
International Corp. for Johnson Space Center. 
For further information, contact the Johnson 
Commercial Technology Office at (281) 483- 
3809. MSC-23627-1 
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